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Massive open online courses, now known as MOOCs, have gained considerable attention in educational circles in recent years. While offering courses online for free is not a new idea, recent efforts in this area have attracted such large numbers of learners that a new term was coined to describe this phenomenon (Kovanović, Joksimović, Gašević, Siemens, & Hatala, 2015; Liyanagunawardena, Adams, & Williams, 2013) . By 2012, several outlets had declared "MOOC" the educational buzzword of the year Liyanagunawardena et al., 2013) . Since MOOCs are typically offered as no cost or low cost courses that do not require learners to pass or complete the course, many questions remain as to what motivates such high numbers of registrations, as well as why some learners complete these courses and many others do not (Ferguson, et al., 2015; Jordan, 2015; Liyanagunawardena et al., 2013; Qiu, et al., 2016) . Coming to an understanding of the reasons why some self-regulated learners engage with MOOCs and others do not could provide valuable insight into how learning designs for traditional courses could leverage customisable pathways and self-regulated learning. By investigating the reasons why learners choose various pathways in a flexible course format designed to let them choose their preferred epistemological modality (instructor-centric or learner-centric), this mixed-methods study sought to explore personalised learning choices in a customisable modality pathway course (defined as a course that allows learners to choose and change the power dynamic modality for their learning experience, thus creating their own personalised pathway) through the lens of self-regulated learning. This study was conducted as the main focus of a dissertation completed in pursuit of a PhD degree (Crosslin, 2016) .
Background of self-regulated learning and MOOCs
The first course that was later labelled a MOOC was offered in 2008. This course, Connectivism and Connective Knowledge (CCK08), was initially designed as an open online course by George Siemens and Stephen Downes . The course grew beyond initial enrolment estimates to over 2000 participants; what was then considered a massive number. While much larger numbers were still to be attained, these initial surprising numbers led Dave Cormier to coin the term "massive open online course" (Dabbagh et al., 2016) . However, the size of CCK08 was not intended to be the most interesting aspect of the course. Siemens and Downes had designed the course to be an experiment in a new learning theory that they had recently begun working out, called connectivism .
Theoretical framework of MOOCs
The beginnings of connectivism can be seen as an attempt to shift the power structure of courses away from relying on the instructor as the centre of the course and onto a more learner-centred design that leverages networking and social connections, as well as technology as a part of the sense-making process of learning (Siemens, 2005) . Connectivism is a response to learning theories such as behaviourism, cognitivism, and constructivism, which Siemens and Downes felt did not address modern learning situations adequately (Siemens, 2005) . In Siemens' (2005) own words, connectivism addresses modern learning situations because:
Connectivism is the integration of principles explored by chaos, network, and complexity and self-organization theories. Learning is a process that occurs within nebulous environments of shifting core elements -not entirely under the control of the individual. Learning (defined as actionable knowledge) can reside outside of ourselves (within an organization or a database), is focused on connecting specialized information sets, and the connections that enable us to learn more are more important than our current state of knowing. (p. 6)
The first MOOCs should be seen in this context: learning in a course where the control of power has shifted from a centralised instructor to a network of connections, and where content acquisition has shifted from a centralised expert to a nebulous connection of shifting elements and participants. This context did not last long, as a new format of MOOC arose a few years later. This new format of MOOC came about in 2011, when Peter Norvig and Sebastian Thrun created a course for Stanford University, Artificial Intelligence, that attracted over 160,000 students at its peak (Cabiria, 2012) . This new form of MOOC was seen as very behaviourist in nature -with extensive use of instructor-created content, automatically graded tests, and very controlled avenues for learner interaction . This version of the MOOC gained the attention of the world at large, but the difference between the two versions was not lost on certain scholars.
In examining the differences between these two versions of MOOCs, Stephen Downes coined the terms xMOOC and cMOOC. The original form of MOOC was labelled a connectivist MOOC or cMOOC for short, while the newer form of MOOC was labelled MOOC as eXtension of something else or xMOOC for short (Downes, 2013a) . Downes describes the difference between the two terms by saying that a "cMOOC is designed as a network … while an xMOOC is based on a central course site and content that will be followed by all students" (Downes, 2013b, para. 25) . What the two terms basically highlight is a difference in the power dynamics of the two terms: xMOOCs rely on content and activities that are distributed from a centralised expert or experts, while cMOOCs rely on student-centred learning with a decentralised power structure. However, not all MOOCs fall into easy classifications. In 2014, an experimental format was created by Siemens and others that combined the xMOOC format with the cMOOC format as distinct pathways or layers in one course, allowing the learners to customise the epistemological modality they engaged the course activities with as need throughout the duration of the course. This format has been referred to as dual-layer (Dawson, Joksimović, Kovanović, Gašević, & Siemens, 2015; Rosé et al., 2015) , multiple pathways (Crosslin & Dellinger, 2015) , and customisable modality (Crosslin, Dellinger, Joksimović, & Kovanović, in press) . Regardless of where the power may reside in any MOOC, there is one factor that has remained a constant for most MOOCs: the open nature of MOOCs means that due to either large numbers or de-centralised structure, learners are responsible for regulating their own learning (Kop & Fournier, 2011) .
Self-regulated learning in MOOCs
While some colleges offer credit for MOOC participants who pay tuition and complete certain MOOCs, the majority of MOOC learners sign-up and participate in MOOCs for personal reasons more than any other reason (Hew & Cheung, 2014) . Because of the responsibility that is placed on MOOC learners to regulate their learning, MOOCs have become an interesting testing ground for self-regulated learning. used self-regulation as a lens to determine patterns of engagement in MOOCs, identifying how participants were active, passive, or lurking in the course. Haug, Wodzicki, Cress, and Moskaliuk (2014) found that open badges or certificates could serve as motivators for self-regulated MOOC participants. Chung (2015) explored how design issues affect self-regulation among non-English speakers in courses offered primarily in English. Gasevic, Kovanovic, Joksimovic, and Siemens (2014) identified self-regulated learning as one of "main research themes that could form a framework of the future MOOC research" (p. 135). Many of these studies touch on issues of how design affects self-regulation, but few seem to explore learner perceptions of instructional design overall.
According to Mikroyannidis, Connolly, and Berthold (2013) , educational initiatives like MOOCs are related to self-regulated learning because:
These initiatives may provide an abundant amount of learning resources for free, but it is up to the learner to find the right ones to meet her learning needs and aspirations. Today's learner is expected to be able to plan her learning journey, search for appropriate learning resources, use these resources for her learning and reflect on her progress. In other words, a selfregulation skill set is required that will enable someone to learn how to learn. (p. 3) Therefore, this study focuses on self-regulated learning over factors related to learning. Several aspects of self-regulated learning in MOOCs are still not fully understood, including how the design of learning materials and activities can affect learner self-regulation. What is known about MOOCs is that the basic design of many MOOCs requires a shift in power dynamics and control that some course designers might not be ready for. Mackness, Mak, and Williams (2010) identified autonomy, connectiveness, and interactivity as important factors that influenced student success in the CCK08 MOOC. These factors would imply a shift away from the dependence on the instructor and more reliance on self-regulated learning. Kizilcec, Piech, and Schneider (2013) performed a cluster analysis of learner types in MOOCs and noted that "the clusters reveal a plurality of trajectories through a course that are not currently acknowledged in the design and discourse around MOOCs" (p. 177). In other words, what would learning look like if learners were given the option to create a personalised pathway through different course modalities? Current research acknowledges what MOOC learners do in the courses as well as what factors influence those choices, but whether or not a course design that allows personalisation influences or affects self-regulated learning is still not addressed in the literature.
Research design
Based upon this analysis of the literature, a general need for more research into the relationship between self-regulated learning and customisable pathways learning design in MOOCs was identified. While some literature does touch on the relationship between learner personality and self-regulated learning in MOOCs, these studies only look at part of the picture. Self-regulated learners tend to have a level of motivation and experience that can help them overcome obstacles to learning such as poor learning design (Wang, Shannon, & Ross, 2013) . Therefore, the gap in knowledge that was identified is the lack of insight into learners' choices when given the learning design option of customisable modality pathways, as viewed through the lens of self-regulated learning in MOOCs.
The results of this study can help shape instructional design in traditional online courses by illuminating the factors identified by participants that encouraged them to stay engaged with self-regulated learning. Instructional designers can utilise this information to make better decisions about course design by basing those decisions on factors that are identified in participant responses as beneficial for self-regulated learning and personalised learning design. Policy makers in education could use this information to set quality standards for online course design. Learners could also use the information to help self-identify courses that would be better suited for their self-regulated and personalised learning goals.
Research questions
This study investigated two primary research questions and three sub-questions. These questions are:
1. What are the attributes of the MOOC learners' pathway choices through the course content and activities? 2. What are MOOC learners' experiences in the customisable learning pathways? To what extent are their pathways related to the course designs?
• What are MOOC learners' patterns in choosing the customisable learning pathways?
• Are there any relationships between learner modality patterns and the course design? If so, why?
• Are there relationships between learner modality patterns and the course activity design? If so, why?
Methodology
As noted in the introduction, this study was conducted as the main focus of a dissertation completed in pursuit of a PhD degree. Due to the knowledge gap in understanding learners' choices when given pathway options, this study utilised the participant-selection variant of the explanatory sequential mixed methods design (Creswell & Clark, 2011) . This design allowed the study to focus on the insights gained from the second qualitative phase once the results of the first quantitative phase have been analysed. Therefore, the results from the first quantitative stage would only be necessary a means to provide context for the qualitative results if they were found to not affect the selection of participants for the second round. The procedure for the study had two main stages. The first stage involved sending out the quantitative survey via course email to all adult participants in HumanMOOC. The quantitative instrument was the SRL in Massive Open Online Courses survey . The SRL in Massive Open Online Courses survey was chosen because it combines elements of several self-regulated learning instruments to create one instrument focused on MOOC environments. Participants accessed the survey online after self-selecting to taking the survey. Demographic information was also collected for analysis. Participants who completed the self-regulated learning survey were contacted to participate in follow-up online interviews. Descriptive statistics were first analysed to determine if demographic variables reveal any correlating trends. Next, one-way ANOVA was conducted to compare various demographic variables to the results of the self-regulated learning scale. Certain factors found to have significant impact on selfregulated learning, were noted for the selection process.
The second phase involved online, text-based structured interviews designed to explore the qualities of learners' pathway choices and perceptions of self-regulated learning related to the customisable modality MOOC design. A pre-determined set of questions were presented to all participants in the same order via a text survey, with probing questions sent through course email as determined by the interviewer when the responses were unclear or incomplete. These responses were analysed through etic coding to produce categories by qualitative analysis. Thematic analysis was then conducted to identify themes within the responses. These themes were used to discuss the research questions.
Course design
The educational setting for this study was a MOOC offered in the winter of 2015: Humanizing Online Instruction: The #HumanMOOC (HumanMOOC). HumanMOOC was administered through the Instructure Canvas system in conjunction with faculty from various universities. The subject of HumanMOOC focused on helping online instructors learn how to improve their courses by increasing social, teaching, and cognitive presence. HumanMOOC course design was based on the unique customisable modality pathways format that contains two complete modality options for learners: one modality containing instructor-led content, and another modality designed for connectivist interactions. This design method has been referred to as a dual-layer MOOC (Dawson et al., 2015; Rosé et al., 2015) , multiple pathways course (Crosslin & Dellinger, 2015) , customisable modality course (Crosslin, Dellinger, Joksimović, & Kovanović, in press) , and a self-mapped learning pathways course (Crosslin, 2017) . The main goal of the design is to create two distinct modality options for learners to utilise as they progress through course content, while allowing learners the freedom to move between modalities or mix both as they need at any time in the course (Crosslin, 2016) . This freedom of choice was accomplished in HumanMOOC through the use of a weekly Neutral Zone that explained both modality options for the week while encouraging learners to choose either or both as needed. Weekly competencies provided structure and scaffolding to help learners stay on track and connected with each other.
The instructor-led modality contained a complete set of instructor-designed content and activities that could be utilised as a specific pathway to complete the course: learning objectives, text content, video content, instructor-guided discussions, instructor-guided activities, and assessments in the form of badges. This content was placed in a linear fashion inside of the course utilising tools within Canvas. The goal was to showcase to learners an acceptable linear pathway through the course content. This modality was referred to as a "Stream" in the course explanation to the students because of its linear, flowing nature.
The connectivist modality contained a less structured collection of tools and suggestions for learners: Twitter hashtags, an activity bank (a list of activity ideas that could help self-guided learners gain ideas for completing badges if they needed scaffolding), and a connect area (a place that aggregated learner blogs to aid in discovery of other distributed participants). This modality was intentionally left open and non-linear to encourage learners to form their own groups, ideas, and content connections. The utilised tools were suggested as a starting point. Learners used the Twitter hashtag (#humanmooc) to connect with other learners, ask questions, share content ideas, and form activity ideas (such as several spontaneous participant-initiated and led Google Hangout sessions). This modality was referred to as a "Garden" in the course explanation to the students because of its non-linear, self-guided nature.
The overarching goal of the customisable pathways design is to move learners to self-determine how they would map their own learning pathway. This goal would bring learners closer to the theoretical framework of self-determined learning known as heutagogy (Hase, Stewart, & Kenyon, 2007) . According to Blaschke (2012) , in a heutagogical course the instructor "facilitates the learning process by providing guidance and resources, but fully relinquishes ownership of the learning path and process to the learner, who negotiates learning and determines what will be learned and how it will be learned" (p. 59). However, since customisable pathway courses are not fully heutagogical in nature, they can be viewed as part of a process that points learners towards self-determined learning.
Ethical considerations
IRB approval was obtained before participants were initially contacted. The main ethical issues that were taken into consideration with this study were informed consent, confidentiality of the information, and anonymity of the participants. Informed consent was obtained by an explanation section in the recruitment email and the initial survey. Confidentiality for the participants that only complete the first stage survey was preserved in that no names or personally identifiable information was accessed until potential interviewees were identified. Those who chose to be interviewed were assigned a pseudonym by the researcher before the interview. All interview responses were assigned to this pseudonym, and any references or quotes in the discussion were attributed to this same pseudonym. Any quotations that use personally identifiable information such as job titles were not used. Storage of the study data was treated with the strictest of confidence. All data, recordings, or transcripts that are stored were stored on a secure device with password protection. The researcher and major professor are the only ones with access to these files. Paper records were not kept.
Participants
Participants were recruited from the winter 2015 offering of HumanMOOC. This offering attracted a total registration of 871. Of those numbers, 573 logged into the course at least once and 461 spent enough time in the course to register activity in the software activity analytics. The company that administrates the course registration for HumanMOOC does not collect learner statistics, so obtaining demographic records for the course was not possible. Therefore, this study utilised convenience sampling by collecting results from all participants that self-selected to participate.
Of the available population (N = 461), 98 started and 70 completed the SRL in Massive Open Online Courses survey. Of those 70, two responses used names that could not be found in the class rolls, and one was found to be from a participant that logged into the course but did not spend time with any of the materials and so these three were discarded. Of the remaining responses, 17 participated in the qualitative interview stage. Table 1 is a summary of some key demographics. 
Results
Scores on the SRL in Massive Open Online Courses survey can potentially range between 32 and 128. The range for this study was 73 to 122, therefore the data is skewed towards the higher end of the self-regulated learning spectrum for this instrument. Most of the participants had graduate or professional degrees, so this factor probably accounted for the skew in the results. However, none of the studies that have used this survey so far (Milligan & Littlejohn, 2014; used the results in a quantitative analysis manner; thus, comparison to other studies with regards to quantitative findings is currently lacking. However, two recent studies by Hood, Littlejohn, and Milligan (2015) and Littlejohn, Hood, Milligan, and Mustain (2016) took place where the researchers created modified versions of the survey by adding questions in order to perform quantitative analysis on the survey results. This modified version of the survey was not available during the time period that this study was under IRB review. The SRL in Massive Open Online Courses survey is typically utilised as a method to develop qualitative learner profiles, as is also the case in this study.
ANOVA correlations were used to compare total SRL scores with four demographic factors (age, education, gender, and ethnicity). No significant correlations were found between any demographic grouping and the SRL scores. This indicates that there is no significant correlation between self-regulated learning and any specific demographic group. If there had been a correlation, this correlation would have to have been considered when selecting participants for the secondary interview stage. However, since no correlation was indicated after analysis, all participants were contacted for the secondary interview stage. The results of the first quantitative analysis phase are provided here to add context to the qualitative results.
Reliability
Reliability for the SRL in Massive Open Online Courses survey was calculated using data from this study. Cronbach's alpha for the 32-item survey (α = .90) indicated that this instrument has high reliability. This reliability score aligns with other recent studies that utilised modified versions of the same survey, which ranged from .72 -.945 (Hood et al., 2015; Littlejohn et al., 2016) .
Interview question coding
The qualitative interview process involved asking a series of 10 questions, with follow-up questions as needed. The responses to these questions were investigated through content analysis to code for categories and themes. The categories that emerged are explained in Table 2 . Table 2 Open-ended question coding results
Categories Supporting statements
Question 1: Can you tell me about your overall experience in HumanMOOC?
The course was a positive experience that was beneficial in many ways "It was a great experience overall. It was fun." (Avery) "I really enjoyed participating in this MOOC." (Emery)
Interactive social media aspects of the course were productive "I found the discussions and assignments done by others very helpful to my learning." (Carter) "enjoyed the Garden approach much more than I expected." (Reese) 
Learners encountered technical or design difficulties "I tried to use Canvas but it was impossible for me to use it to meet my goal of meeting new people." (Jamie) "I do not like too many choices for learning." (Blake) The course/pathways design encouraged selfregulation "I would say that I was strongly self-regulated my way through the course, and felt like I could (which does speak to the course design)." (Cameron) "I was motivated by excellent content provided in the course." (Alex)
Learners' self-regulation was independent of design "I sometimes watched the great view in the Garden, rested and enjoyed the moment in some cases, I was the gardener, planting seeds, watering trees and tasting apples." (Taylor) "I think I stayed true to my own learning style and needs throughout the course." (Emery)
Learners demonstrated non-self-regulation attributes independent of design "I am a procrastinator at heart ... I work better under pressure." (Landry) "Being the holiday time I actually struggled with it a little this time round." (Casey)
Design and technical issues affected selfregulation "I felt there were a lot of tasks to complete in a short time frame." (Casey) "I did have a few accessibility issues in the middle of the course which did NOT help." (Landry)
Question 8: How would you describe the relationship between your pathway choice, the course content design, and self-regulation?
Content/pathways design affected SRL positively "I liked the flexibility of being able to adapt the pathway to the content, which made it easier to complete the assignments." (Landry) "My self-regulation was affected because the Stream made it easy and efficient to be self-regulated." (Blake)
External factors influenced pathway choice and SRL "I would say that my pathway choice was a result of pursuing my own goal (meeting people)." (Jamie) "I chose to just go straight through the content as outlined and it worked very well." (Reagan) Design factors negatively impacted SRL "I would say that there were lots of mini hurdles trying to complete all of the takes in different areas was tricky." (Casey)
Question 9: How would you describe the relationship between your pathway choice, the course activity design, and self-regulation?
Activity/pathways design affected SRL positively "The flexibility was helpful." (Landry) "I was able to quickly self-regulate due to the design and ease of the pathway." (Blake)
Non-design factors influenced pathway choice and SRL "The activities were not really relevant to my goals so I did not pursue them." (Jamie) "For the Stream I chose to pay attention because the activities were interesting." (Avery)
Learner sees content and activities as same "I don't think I see the content that separate from the activity design. The course topics and the activities are intertwined for me." (Parker)
Question 10: What else would you like to share that would be related to these questions?
Learners had a positive course/design experience "Thanks for a great MOOC experience." (Avery) "I felt like it was design-theory, learning styles, and differentiated learning and online education coming to life." (Alex) Different tool/design choices would have improved experience "I would suggest having a drop down menu labelled Stream and one for Garden." (Blake) "I would like to see the course offered over six (6) weeks rather than four (4)." (Casey)
Problems or lack of awareness of tools affected experience "I ran in to a few snags with submission of assignments if I chose the Garden path." (Landry) "In the Garden path, I found the 'friending' or 'following' people confusing." (Cameron)
Personal preferences factored into learning experience "I skimmed the articles, watched the videos, but was more anxious to 'create' and 'engage' than to read the content in detail." (Parker)
Interview themes
The preceding categories were analysed for similarities and synthesised into emerging themes. The two themes that were identified were: (1) participants desired an overall learning experience that was tailored to personal learning preferences; and (2) technical and design limitations can create barriers in the learning experience. A few categories did not fit into either of these themes, but did not form a cohesive theme of their own.
The first theme encompassed learners who both enjoyed the ability to choose their own modality as well as those who did not care about the modality choice option, but still benefitted from having their preferred modality present. Some participants also expressed suggestions for ways to improve choices. This theme would support the idea that learners enjoy the ability to personalise their own customisable pathway, even if they are not aware of their ability to make that choice. However, the suggestions that many made, as well as some comments about the design choices not helping their choices, would indicate that the customisable pathways design model still needs research and improvement, an idea that is supported in the second theme.
The second theme encompassed both technical problems with the Stream and Garden user interfaces, as well as problems with design choices made by the instructors. Several learners found the Canvas user interface to be confusing. This probably indicates that learners needed an easier to navigate learning management system for the Stream modality, as the course discussion forums were crowded with questions asking where to find certain resources. Future offerings of this course design methodology should look for simpler, more user-friendly content or learning management systems for offering the Stream modality. Additionally, the scaffolding into the Garden could be more extensive to help the learners that expressed confusion with that modality.
Research question results
What are the attributes of the MOOC learners' pathway choices through the course content and activities?
The learners' pathway choices tended to be specific to several individual learner factors. These factors related to attributes of the pathway choices based on qualitative analysis include personal preferences, time constraints, confusion with the design and/or tools, desire for a specific learning experience for the specific course, well-designed pathway choices, personal desires for specific social interactions (or lack thereof), or an ever-changing mixture of any of these factors on any specific day. The idea that less regulated or experienced learners will choose an instructor-guided path and that more regulated or experienced learners will choose a student-centred path was not well supported by the analysis. Therefore, the main attributes of the MOOC learners' pathway choices seemed to be individualised, not conforming too many recognisable patterns, and connected to many factors internal and external to the course design and purpose.
What are MOOC learners' experiences in the customisable learning pathways? To what extent are their pathways related to the course designs?
Many learners appeared to have a positive experience in the customisable modality pathways design, though many were also confused by the design and tools utilised. The general learning pathway patterns (research question 2, sub-question 1) seemed to be that learners: (a) chose one modality and stuck with that modality through the entire course, (b) created a linear mixture of both pathways for the entire course, (c) created a nonlinear mix of both modalities for the entire course, (d) chose one modality at the beginning and then switched to the other when the original choice became difficult, confusing, or boring, or (e) utilised both pathways interchangeably through the entire course. With regards to learner modality patterns (research question 2, sub-questions 2 and 3), learner patterns appeared to sometimes have a relationship to course design and activities, and sometimes not. Many learners seemed to choose modality patterns based on personal reasons. Others indicated that the design of the course helped in the modality choices they made. Still others found the design confusing and felt this hindered their choices. Sometimes, this confusion was connected to problems with the tools or tool interface, but for a few learners, the course design did seem to affect modality patterns. All of these scenarios connected to both themes that emerged from the analysis, in that learners preferred making choices but had issues that affected choices. Those who were affected negatively by design issues seemed to desire having the course designed in manner that would have been more to their personal learning preferences. In general, the ability to choose modality patterns in relation to the course design seemed to either not affect pathways choices at all, or tended to help learners chose an individualised pathway.
Discussion
Some of the comments from participants highlighted the contradictory nature of offering choices to all learners. Many participants indicated appreciation for the fact that they could focus on the linear Stream pathway without interruptions from social interaction in the Garden. Others indicated that they wished the Stream and Garden were more "permeable", allowing learners to see both options at the same time. The question becomes: which learners gets their desires in the final course design? These ideas cannot really coexist at the same time for all learners. Perhaps new technology needs to be developed to make this possible? This need for flexibility has been noted in earlier research into multiple pathways design (Crosslin & Dellinger, 2015; Crosslin et al., in press; Dawson et al., 2015) .
This leads to one other interesting finding to discuss, which is how some participants felt hindered by the interface and or design of the technology, most notably the learning management system utilised in HumanMOOC. Some of the technology in the course was very inflexible. The fact that many participants noted this could be a sign that the flexibility of the tools is more important than coherence or lack of coherence between content and activities. A case could be made for using more flexible technology tools where they exist, or, where they don't exist, inventing new ones. Previous studies into new technologies implemented in dual-layer courses indicates that new tools can be beneficial (Dawson et al., 2015; Rosé et al., 2015) . However, the relatively high SRL scores from all participants seemed to indicate that most learners could overcome those limitations. SRL tends to be studied in courses that have one pathway choice for the entire course, so it may be the case that a new paradigm of SRL needs to be applied to contexts like HumanMOOC where learners are in more control of power dynamics. In general, these issues lent support to the second theme of design and technically difficulties affecting learners in various ways.
Implications for education
Assuming that the findings and discussion from this study are plausible, the task ahead for those working on customisable modality pathways design is complex. Creating customisable learning experiences is no small task. Technology currently exists to support many of the ideas discussed in this study, but pulling these technologies together in a manner that maximises power dynamics control for individual learners will take a massive amount of research, investigation of options, user interface design, and end-user testing. Additionally, once a good system for supporting customisable layer design is in place, the hard work begins.
This hard work is the paradigm shift that would be necessary in untold numbers of practitioners that are used to controlling the decisions in designing a single pathway, one-size-fits-all-or-else course. So many courses are designed by the instructor in charge with clear objectives, clear steps to achieve those objectives, and clear content to consume as part of those steps. Those aspects can still stay in place as one of the pathway choices in a pathways course. The charge is really not to change people's chosen epistemology, but to expand their willingness to embrace others within the same course.
However, special note should be made of how these results could be utilised in other contexts. Not all learning systems allow for the type of openness required in MOOCs, therefore customisable pathway course structures will need to be adjusted within these systems. For example, traditional online courses typically require more easily gradable artefacts. Within traditional online courses, the results of this study could be utilised to implement greater student choice over which artefacts are produced. Traditional online courses could also be divided into sections, with each section allowing learners to self-map their learning pathway to some degree. Then, all learners could come together at the end of each section for a standardised assessment required by the degree program. Instructors could also create a bank of assignments to facilitate self-mapping while keeping assignments within institutionally-mandated parameters. The goal of these design adjustments would be to foster self-regulation and determination as much as possible within contextual restraints.
Limitations
Due to the mixed methods nature of the study, the main limitation of this study is that the results are not quantifiably generalisable to the larger education population. The design of this study utilises a methodology that focuses on the qualitative results, with the quantitative analysis only necessary to formulate selections for the second phase. Additionally, the primary researcher also served as instructor and lead instructional designer for HumanMOOC. This could have introduced a bias towards certain design structures in the data collection of the qualitative feedback. Perceptual misrepresentations are also a limitation in any qualitative research study, as well the ability of the quantitative instruments to accurately record complex ideas such as pathway choices and self-regulated learning. Additionally, the inconsistent participation rates as well as high drop-out rates that many MOOCs experience make a consistent scope difficult to conceptualise.
Suggestions for further research
Based upon the findings discussed in this study, several recommendations for further research are proposed. These recommendations include: investigating different tools, developing new instruments, and exploring how to improve interface design. When investigating other tools, future research could look into other learning management systems, or even content management systems like WordPress or Drupal, to see if systems like those work better for more learners in customisable pathways courses. Additionally, researchers could also examine the effects of other social media tools beyond Twitter and blogs on the customisable pathways experience. In developing new instruments, new scales need to be developed in order to rate levels of connectivism versus instructivism, or instructor-centred versus learner centred preferences of learners in customisable pathways courses more fully. Finally, as new tools are developed to support customisable learning pathways, experiences, and validation, these tools will be accompanied by various interface choices that also need to be researched.
Conclusion
The findings reported in this study are often contradictory and vague. Such is the nature of looking into true individualised learning. Individual learners are diverse, unique, and difficult to fit into boxes. In many ways, the scattered results presented here are an indication that the customisable modality pathways design is on the right track. If too many learners lined up on too many factors, there would be no need for customisation. However, the results of this study appear to support the idea that learners need the ability to customise their learning experiences. Ultimately, the goal of customisable modality pathway design is to humanise online education more, by returning power back to individual learners so they can self-regulate through their own personalised pathway. Instead of losing learners in a sea of data, computer algorithms, learning at massive scale, and dehumanising tools, courses could become places where each person becomes a unique individual fully able to control their own learning experiences.
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